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Waterbody Photographs 

Photograph 1. Stream SKY-CDK-001, Upstream, 
Fadng Southeast (10/15/15) 

Photograph 3. Stream SKY-CDK-002, Upstream, 
Fadng Southeast (10/15/15) 
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Photograph 5. Stream SKY-CDK-003, Upstream, 
Fadng Southeast (10/15/15) 

Photograph 2. Stream SKY-CDK-001, Downstream, 
Fadng Northwest (10/15/15) 

Photograph 4. Stream SKY-CDK-002, Downstream, 
Fadng Northwest (10/15/15) 

Photograph 6. Stream SKY-CDK-003, Downstream, 
Fadng Northwest (10/15/15) 
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Photograph 7. Stream SKY-CDK-004, Upstream, 
Fadng East (10/15/15) 

Photograph 9. Stream SKY-CDK-005, Upstream, 
Fadng North (10/15/15) 

Photograph 11. Stream SKY-CDK-oo&, Upstream, 
Fadng Northeast (10/15/15) 

Photograph 8. Stream SKY-CDK-004, Downstream, 
Fadng West (10/15/15) 

Photograph 10. Stream SKY-COK-005, Downstream, 
Fadng South (10/15/15) 

Photograph 12. Stream SKY•CDK-oo&, Downstream, 
Fadng Southeast (10/15/15) 
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Photograph 13. Stream SKY-CDK.:007, Upstream, 
Fadng east-Northeast (10/15/15) 

Photograph 15. Stream SKY-CDK-OOS, Upstream, 
Fadng North (10/15/15) 

Photograph 17. Stream SKY-CDK-oo9, Upstream, 
Fadng West (10/15/15) 

Photograph 14. Stream SKY·CDK-007, DownStream, 
Fadng West-Southwest (10/15/15) 

Photograph 16. Stream SKY·CDK-OOS, Downstream, 
Fadng South (10/15/15) 

Photograph 18. Stream SKY•CDK-oo9, Downstream, 
Fadng East (10/15/15) 
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Photograph 19. Stream SKY-CDK-010, Upstream, 
Fadng North (10/15/15) 

Photograph 21. Stream SKY-cDK-011, Upstream, 
Fadng North (10/15/15) 

Photograph 23. Stream SKY-CDK-012, Upstream, 
Fadng Southwest (10/15/15) 

Photograph 20. Stream SKY-CDK-010, Downstream, 
Fadng South (10/15/15) 

Photograph 22. Stream SKY-CDK-011, Downstream, 
Fadng South (10/15/15) 

Photograph 24. Stream SKY-CDK-012, Downstream, 
Fadng Northeast (10/15/15) 
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Photograph 25. Stream SKY-CDK-013, Upstream, 
Fadng North (10/15/15) 

Photograph 27. Stream SKY-CDK-014, Upstream, 
Fadng North (10/15/15) 

Photograph 29. Stream SKY-CDK-015, Upstream, 
Fadng Northeast (10/16/15) 

Photograph 26. Stream SKY·CDK-013, Downstream, 
Fadng South (10/15/15) 

Photograph 28. Stream SKY-CDK-014, Downstream, 
Fadng South (10/15/15) 

Photograph 30. Stream SKY·CDK-015, Downstream, 
Fadng Southwest (10/16/15) 
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Photograph 31. Stream SKY-CDK-016, Upstream, 
Fadng North (10/16/15) 

Photograph 33. Stream SKY-CDK-017, Upstream, 
Fadng North (10/16/15) 

Photograph 35. Stream SKY-CDK-018, Upstream, 
Fadng East-Northeast (10/16/ 15) 

Photograph 32. Stream SKY·CDK-016, Downstream, 
Fadng South (10/16/15) 
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Photograph 34. Stream SKY-cDK-017, Downstream, 
Fadng South (10/16/15) 
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Photograph 37. Stream SKY-CDK-019, Upstream, 
Fadng Northwest (10/16/15) 

Photograph 39. Stream SKY-COK-020, Upstream, 
Fadng Northeast (10/16/15) 

.Photograph 41. Stream SKY-CDK-021, Upstream, 
Fadng Northeast (10/16/15) 

Photograph 38. Stream SKY•CDK-019, Downstream, 
Fadng Southeast (10/16/15) 

Photograph 40. Stream SKY•CDK-020, Downstream, 
Fadng Southwest (10/16/15) 

Photograph 42. Stream SKY•CDK-021, Downstream, 
Fadng Southwest(l0/16/15) 
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Photograph 43. Stream SKY-COK-022, Upstream, 
Fadng Northeast (10/16/15) 

Photograph 45. Stream SKY-CDK-023, Upstream, 
Fadng North (10/16/15) 

Photograph 44. Stream SKY-CDK-022, Downstream, 
Fadng Southwest (10/16/15) 

Photograph 46. Stream SKY-CDK-023, Downstream, 
Fadng South (10/16/15) 

Photograph 48. Stream SKY-CDK-024, Downstream, 
Fadng South (10/16/15) 
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Photograph 51. Stream SICY•CDK-026, Upstream, 
Fadng North (10/16/15} 

Photograph 53. Stream SKY-CDK-027, Upstream, 
Fadng Northeast (10/16/15} 
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Photograph 50. Stream SKY-CDK-025, Downstream, 

Facing South (10/16/15} 

Photograph 52. Stream SICY-CDK-026, Downstream, 
Fadng South (10/16/15} 

Photograph 54. Stream SKY-CDK-027, Downstream, 
Fadng Southwest (10/16/15} 
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FIGURES 



BOONE COUNTY, 
KENTUCKY 

REFERENCE: USGS 7.!ITOPOGRAPHC QUADRANGLES: 
lNON (11112). VERONA~· RISING SUN (11112), MTRIOT 

~~~~~~~~ 
NATIONAL GEOGRAPHIC TOPO NfD USGS, 
ACCESSED 11/2015. N 

A 
--•t.Sc:00==3·:i~ ... 

D 
CJ 

Route Centerline 

Municipal Boundary 

County Boundary t; ... ...,......,.,. 

KyPSC Cuc No. 2016-08168 
E>hlbil lid) PUBLIC ...,.:is.,,,436 

WeUand De!Sleallon and Stream ldentilicallOn Report 

Duke Wlllton-8ig Bone Pipeline 

~BY:WCP 
CHECl<EI): llRW 

14 letO_D3_INDSIR_ProjocL _11_03.mxd 



100 2UO ---===·-

• 
N 

A -

COl'lflDENTIAL PROPRIETARY TRADE SECRET 

Culvert Road Centerline 

Route Centerline 
:------: 

Study Area "-----· 
Delineated Stream Cl County Boundary 

NHD Waterway -NED 10-Foot Contour 

Z.~1 141 .03-0ub---""8 

SHEET1 OF20 

KyPSC Cuc l'lo. lll1'410l68 
lWlibil Jld) PUBLIC 

.... l5Sol43& 

14tll0_03_ R_20t5_tt_03.lftlld 



100 200 ---==::::::iFeet 

N 

A -

CONnDltNTIALPROPIUETARYTllADESECllET 

Culvert Road Centerline 

Route Centerline ' ' Study Area L-----' 
Delineated Stream CJ County Boundary 

NHD waterway -NED 10-Foot Contour 

Z.1Enlrgy\201 

SHEET20F20 

KyPSC c- No. 2016-00168 
bldllil J(d) PUBLIC 

hsWal4.16 

Vllatland Delineation and Stream ldentlficatlOn Report 

lj 
... ,.,.,.._ DRANIBY: WCP 

CIECl<ED: lolRW 
141llll0_03_ 



• 
N 

A -100 2llO 
FM! 

CONFIDENTIAL PROPRIETARY TRADE SECRET 

Culvert 

Route Centerline ' ' Study Area L.-----' 
De~neated Stream CJ County Boundary 

NHD waterway -NED 10-Foot Contour 

Z."1Eneriw\2D14\G 1411111.113 -

SHEET30F20 

KyPSC Cur No. lDl"'81168 
E1bllllt J(d) PUBLIC 

.... J57o(436 

Wetland Delineation and Stream Identification Report 

ine 

-.ao-~1411110_03_ .mlld 



CONnDENTJAL PROPRIETARY 111ADE SECRET 

• Culvert Road Centerline 

Route Centerline 
:------: 

Study Area 
N L-----' 

A -- Delil'leated Stream CJ County Boundary 

100 3111 NHD Waterway -NED 10-Foot Contour Feot 

~~. 

Ii 
plcontuft4'rtts 

1'\G141890.D3- Dula 

KyPSC c- No. :1111~1'8 
Esllil>it :l(d) PVBLIC 

p._1Slo1436 

SHEET40F20 

WllU8nd Delineation and Stream Identification Report 

Bone P ine 
~BY: WCP D11rE: 11/5/2015 
aECl<EO: MRW APPROllED; MRW 

14119C1_03_WDSIR_2015_11_03.mxd 



REFERENCE: ESRI WORLD IMAGERY. 
2012. OBTAINED THROUGH 
EllRI WORLD IMAGERY. 
lolCROSOFT CORPORATION. 
ACCESSED 11/2015. 
USGSNHD. 2015; ROADS. 2013; 
NED 11FTCONTOURS. 2014. 

100 zoo ---===F•et 

• 
Route Centerline 

N 

A - Delineated Stream 

NHD Waterway 

f--- --: Study Area ... .......... , 
SHEET50F20 

CJ County Boundary 
Welland Delineation and Stream Identification Report 

ne 

MTE: 11/S/2015 

• APPROVED: -- NED 10-Foot Contour 
z; 141890.03 - 0W.---""9 141890_03_ R_2015_11_03.nad 



REFERBICE: ESRI WORLD IMAGERY. 
2012, OBT~NED TIIROUGH 
ESIU WORLD IMAGERY, 
MICROSOFT CORPORATION, 
ACCESSED 11/2015. 
USGS NHD. 20!5; ROADS, 2013; 
NED ICFTCOHTOURS, 20!4. 

100 200 ---==:::::iFoet 

• 
N 

A -

CONnl)ENTIAL PROPIUITARY TRADE SECRET 

Culvert Road Centerline 

Route Centerline 
r-----: 

Study Area L-----' 

Delineated Stream CJ County Boundary 

NHD Waterway -NED 10-Foot Contour 

Z."1EMrur121114\G I 41 

~~. 

Ii 
o;&tc:onf~"15 

KyPSC c- No. 2816-001458 
Edlilrit l(dj PUBLIC 

.... 2'tlol436 

Wetland DelineatiOn and Stream Identification Report 

Dulce Wlllon-8 Bone · lnll 
OllTC: 11N2015 

APPRO\IEI>: -
RIGl41890_D3_ 



11!0 200 ---==:::if ... 

N 

A 

• 

-

CONnDENTIAL PROPRIETARY 111ADE SECRET 

Route Centerline t •• ••• : Study Area 

Delineated Stream c:J County Boundary 

NHD waterway - NED 10-Foot Contour 

SHEET70F20 

KyPSC Cuc No. :11116-00168 
EUillll Jed) PUBLIC 

.... 161 al436 

Vllalland Delineation and Slream Identification Report 

DRAllltl BY: WCI' 
CHECKED: MRW 

lne 

DATE: 11M015 

APPROl/EI)· -
z.1&1orgy121>14\Gt41 .03- euir.-- -""8\GISIMXD\WDSIRIG141llllO_ _ R_201s_ 11_03.mxd 



CONnDt:lfllAL PROPRIETARY TRADE SECRET 

• 
N 

Route Centerline L_ ___ : Study Area 

100 200 ---===••tt 
A -- Delineated Stream D County Boundary 

NHD Waterway 11111 NED 10-Foot Contour 

Z; 

... ~ 

SHEETBOF 20 

KyPSC Cue No. l01&.-00Ull 
t:.llil>il :l(d) PVBLIC 

.... 1'lal.aJ6 

Watland Delineation and Stream Identification Report 

Duke Walton-8 Bone Pi line 

~BV: WCP 

Cl£Cl<EO: MRW 
DllTE; 11IS/2015 
APPROVED: llRW 

14\G141190.03-Duli8---""" 141HO_OJ_WDSIR_2015_11_03.mxd 



i REFERENCE: ESRl-.0 IMAGERY. 
2012. OBT.-iNB> TliROUGH 
ESRl-.O !MAGERV, 
.. CROSOFT CORPORATION. 

-. CO ACCESSED 11/2015. ·-- co'."_.,.--=· USGSNHD. 2015; ROADS,2013 ; 
~ ~ NB>lCFTCOllTOURS, 2014. 

100 200 ---==:=Feet 

• 
N 

A -

CONnD2NTIALPROPIUETARYTRADESECllET 

Culvert Road Centerline 

Route Centerline 
:------: 

Study Area L-----' 
Delineated Stream CJ County Boundary 

NHD Waterway Ill NED 10-Foot Contour 

Z; 

~~ . 

Ii ... ""' ......... 
14\0141890.03- Dul:e 

K.vPSC Cuc No. 2016-00168 
Eihlbk l(d) PUBLIC 

.... :W<IUi 

SHEET90F20 

Welland DelineatlOn and Stream lclentiliealion Report 

Duke Wlllon-8 Bone p· Ina 

DllTE; llr.l/2015 
APPROVED: -

.mxd 



100 :zoo ---==::::::iFMI 

N 

A 

CONFIDENTIAL PROPRIETARY TRADE SECRET 

• 
Route Centerline C~~J Study Area 

_. Delineated Stream D County Boundary 

NHD Waterway Ill NED 10-Foot Contour 

Z: 

SHEET 10 OF 20 

KyPSC c- No. 2016-001611 
E1- J(d) PUBLIC 

..... 26'af'36 

Wlltland Delineation and Stream Identification Report 

D"'e Wslton-e· Bone p· line 
DRAWN BY: WCP 
CHECl<EO: MRW 



i REFERENCE: ESRl WORLD IMAGERY, 
2012. OBTAINS> THROUGH 
ESRI WORLD IMAGERY, 
MICROSOFT CORPORATION. 

- CO ACCESSED 11fZ015. _ CO~-=· USGSNHD. 2015; ROADS,2013 ; 
~ ~ NBllCFTCONTOURS.2014. 

100 200 ---====>Feet 

• 
N 

A --

CONnDll'ITIALPROl'IUETARYTRADESECRET 

Culvert Road Centerline 

Route Centerline 
r-----: Study Area ... _____ . 

Delineated Stream CJ County Boundary 

NHD Waterway -NED 10-Foot Contour 

z: 

KyPSC Cue No. :11116-00UI 
E•hlblt 2(d) PUBLIC 

.... :1'5ol436 

FIGURE2 
RESOURCE LOCATION 

SHEET11 OF20 

WllHand Delineation and Stream lclentillCation Report 

Duke Welton · Bone line 

DATE; 11N2015 
APPROllED; MRW 

14lllll0.03 . Duke --aa Bcx!e ""8\GISlllXDIWD6IR1Gl41llll0_03_WllSIR_2015_ 11_03.mia1 



~-

REFERENCE: ESRI WORLD IMAGERY. 
2012. OBTAINED THROUGH 
ESRI WORLD IMAGERY, 
YCROSOFT CORPORATION, 
ACCESSED 11/2015. 
USGS NHD. 20t 5: ROADS, 2013; 
NED ICFT CONTOURS, 2014. 

100 200 ---==:!Feet 
N 

A 

CONHDl!NTIAL PROPRlnARY TRADE SECRET 

• Culvert -- Road Centerline IJ... DUKE 
------ ~·ENERGY, I SHEET 12 OF 20 Route Centerline L ____ i Study Area 

KyPSC CU< No. lDl6-llDU8 
E11dbit 2(d) PUBLIC 

...,.2"Dl436 

- Delineated Stream CJ County Boundary I lj I Duke wa11on-e1p Bone Plp!line 

- ~BY·WCP ~llr.5/2015 NHD Waterway iiiiiiii NED 10-Foot Contour ... """""."'' QECl(ED:MRW APPRO\IED: -

Z.~l'IGT4lill0.03- --au-..... ~R\Gl41 ._201s_11_03.mx<1 



--

REl'EREHCE: ESRI WORLD IMAGERY, 
2012, OBTAINS> THROUGH 
ESRI WORLD IMAGERY, 
MCROSOFT CORPORATION, 
ACCESSED 11/2015. 
USGS NHD, 2015: ROADS, 2013; 
NB> !OFT CONTOURS. 2014. 

100 200 
---==::::iFHI 

• 
N 

Route Centerline C~J Study Area 

- Delineated Stream CJ County Boundary 

NHD waterway 1111 NED 10-Foot Contour 
A 

~~. 

t; 
Olfo:JnWft•nts 

SHEET 13 OF 20 

Wetland Delineation and Stream ldentilic:ation Report 

Duke Wsltlln-Sia Bone Pioe11ne 
DRAlllN BY: VllCP 
CHECKED: llRW 

DllTE: 11/$/2015 

APPROVED: -
.G3 -Dum-.ao~~T4T890 ___ _ 2015_ 1(_03.mxd 



-

,., 

REFEREHCe: ESRI -.0 IMAGER'f. 
2012. OBTAINBl lliROUGH 
ESRI -.0 lloU\GERY, 
MICROSOFT CORPORATION, 
ACCESSED 11/2015. 
USGS NHD. 2015; ROADS. 2013; 
NBl 1CFTCONTOURS, 2014. 

100 :zoo ---==:iFeet 

Culvert -- Road Centerline 

Route Centerline c::J Study Area 
N 

- Delineated Stream c:J County Boundary 

NHD Waterway - NED 10-Foot Contour 
A 

Z.'IEnetgy\201 

~~. 

t; 
Oi!t~~' 

SHEET 14 OF 20 

WeUsnd Delineation mid Stream Identification Report 

Duke Welton-Bia Bone Pioellne 

~BY; WCP 

Cl£CICEI); lolRW 
llol{TE: l11$/2G15 

APPRO\IED: -,141890.03 - au•-ao Bone PlpelGISllollCllW\l141890_03_WDSIR_: ."1xd 



100 :zoo ---==:oFoel 

N 

A 

CONFIDEHTIALPROPRIETARY111ADESECRET 

• 
Route Centerline C:::; Study Area 

- Delineated Stream c:J County Boundary 

NHD Waterway - NED 10-Foot Contour 

cp~, 

Ii 
O'i<~• 

K,PSC c- No. 2816-00168 
Eddblt 2(d) PUBLIC 

.... ol436 

SHEET 15 OF 20 

Watland Oelineatk11nnd Stream ldentificatiOn Report 

Duke Walto 
~llV:WCP 

CHECKED: MRW 
DlllE: llr.l/2015 
APPROVED;-

-.l!ljjlliiii8"""' RIGt4tm_03_WDSIR_2015_tl:_03.mxd 



REFERENCE: ESRI WORLD IMAGERI'. 
2012. OBTAINED THROUGH 
ESRI WORLD IMAGERY, 
lolCROSOFT CORPORATION, 
ACCESSa> 11/2015. 
USGS NHD. 2015: ROADS. 2013: 
NED 10FT CONTOURS. 2014. 

•DO 200 ---==::iFoet 

Route Centerline f::::J Study Area 
N 

- Delineated Stream c:J County Boundary 

NHD Waterway Ill NED 10-Foot Contour 
A 

---z: 

~~. 

lj 
... - ... 

'14\Gl41190.03 . Dulo! 

SHEET 16 OF 20 

KyPSC c- No. :11116-00168 
Esblblt l(d) PUBLIC 

.... l1Wol436 

WBUand Delineation and Stream Identification Report 

~BY:WCP 

CHECl<EO:-

ine 
MTE: 111512015 

APPROllED: -



-

REFERENCE: ESRI WORLD IMAGERI'. 
2012. OBTAINED THROUGH 
ESRI WORLD IMAGERY, 

-~ ~ NEDICFTCONTOURS.2014 

.. 
- ~..dll~~-.··1~~'.:13; 

I 0 II ---===>Feet 

N 

A 

CONftDENTIALPROPIUETARYTRADESECRET 

Route Centerline C~~J Study Area 

- Delineated Stream c:J County Boundary 

NHD Waterway 1111 NED 10-Foot Contour 

Z:IEnorgyl201W141 

~~. 

t; 
.,..,.,.,...._ DRAllllol BY: WCP 

CHECKED: MRW 
- ..... -.n:'llfg Bciiii 

KyPSC Cue No. l81~161 
l:xblbil l(d) PUBLIC 

r.rno14l6 

'ine 
MTE: 11r.ll2015 
APPROVED:-

.mid 



REFERENCe ESRI WORl.D lllAGERI'. 
2012. OBTAINED ntROUGH 
ESRI WOR1.D IMAGERY. 
llCROSOFT CORPORATION. 
ACCESSED tlQ015. 

I -----~1 1USGSNHD. 2015: ROADS.2013; 
~ -~ NEDICFTCONTOURS. 2014. 

, .. 200 ---==Foot 

N 

A 

CONnDEHTIAL PROPRIETARY TRADE SECRET 

Route Centerline C~J Study Area rt>~. 
- Delineated Stream D County Boundary 

NHD waterway 1111 NED 10-Foot Contour Qollleot'Wlt~ 

lj 
~twf4TdfQ3-C-[)Uke 

SHEET 18 OF 20 

KyPSC Cue No. llll641168 
l!:Uiblt l(d) PUBLIC 

,.mo1436 

Welland DelineatiOn and Stream ldentiflcaliOn Report 

._03_WDSllC20iS:n:Ci3.ii!Xd 



-
==----

REFERENCE: ESRl-.0 IMAGERY. 
2012. OBTAINED THROUGH 
ESRI -.0 IMAGERV. 
llCROSOFT CORPORATION, 
ACCESSED 11/2015. 
USGS NHD. 2015: ROADS, 2013: 
NED llFTCONTOURS. 2014. 

100 200 
--iC::=::iFoot 

N 

A 

CONnD£NTIAL PROPRIETARY TRAD£ SECRET 

• Culvert -- Road Centerline 

Route Centerline C~J Study Area 

- Delineated Stream c:J County Boundary 

NHD Waterway - NED 10-Foot Contour 

z: 

I~~. 

Ii 
Qilll c:.on$l.lt1tnt' 

HIGl411190.03- Oum 

SHEET 19 OF 20 

KyPSC Cuc No. 2Dl6-00Hll 
Esllibll :ICd) PUil.iC 

r..,.mo1"3<5 

..,.Hand Delineatlon and Slnlam ldentilicatiOn Report 

DRA111oN BV: WQ> 

CtEa<ED: MRW 

Bone ""8' 

Bone Ploellne 

DATE:11"'2015 

~=-1411190_03_WDSIR__2C)l5.)f_::oo.riiid 



--------- ---

100 200 ---==::::.Feet 

N 

A 

CONFIDENTJALPROPIUETARY111ADESECRET 

Route Centerline l~ ___ _i Study Area 

_.. Delineated Stream CJ County Boundary 

NHD Waterway Ill NED 10-Foot Contour 

~~ 

t; 
gillll contultanl~ 

14\GUlfttfOFoutiii 

SHEET 20 OF 20 

KyPSC c- No. lD16411611 
~l(d)PUBUC 

Pqt274fll0i 

~ 81': WCP DllTE: 11/5/2015 
CHEC1CEO: MRW ---- N'PRO\IED: llRW 

~141890_03_WDSlll_. .• mxd 



CONFIDENTIAL PROPRIETARY TRADE SECRET 

KyPSC Case No. 2016-00168 
E:11hlbit 2(d) PUBLIC 

Page 275 of 436 

APPENDIX A 
High Gradient Bioassessment 

Stream Data Sheets 



CONFIDENTIAL PROPRIETARY TRADE SECRET 

KyPSC Case No. 2016-00168 
Exhibit 2(d) PUBLIC 

Page 276 of 436 

Hillh Gradient Bioassessment Stream Visit Sheet 

STREAM NAME: SKY- LOCATION: BIGBONE, 

STATION#: NIA COUNTY: BOON 
I PROGRAM: 

PROJECT: G141890.0 

INVESTIGATORS: CDK, 
DA TE: 10/15/1 

TIME Start: 12:45 
(24br) 

Verify Site LAT/LONG vs GPS DYES ONO ~NIA Finish: 
Reach 

CANOPY COVER:: STREAM 
Station Downstream Uostream D Fully Exposed (0-25%) TYPE: 

LAT 38.88495 - - Cil Partially Exposed (25-50%) !XI Perennial 
') D Partially Shaded (50-75%) 0Ephemeral 

LONG -84.72972 - - 0 Fully Shaded (75-100%) 0 lntennittent 
"' 

WEATHER Now Past 24 hours LOCAL WATERSHED FEATUREES <Pres!omjnant Swrounding Land Usel: 
Has there been D 0 Heavy rain 0 Surface Mining 0 Construction 0Forest 
a scouring rain 0 D Steady rain 0 Deep Mining 0 Commercial 0 Pasture/Grazing 
in the last 14 0 D lntcnnittent showers OOilWells 0 Industrial 0 Silviculture 
days? IKI Kl Clear/sunny 0 Land Disposal ORowCrops 0 Urban Runoff/Stonn Sewers 
0Ye~No D D Cloudy !XI Residential 

INSTREAM FEATURES RIPARIAN VEGETATION 
Stream Width --w-~ HYDRAULIC 

STREAM FLOW 
Dominate Type: 

Maximum Depth STRUCTURES IKI TrecsO Herbaceous CHANNEL 
0Dry Reach Length 15.2 m 0 Darns 
0Pooled 0 Grass~slXI Shrubs ALTERATIONS 

Riftle/Run/Pool Sequence II Bridge Abutments IX) Low Number of strata _2_ Dom. 0Dredging 
(No. Sampled in Reach) 0 Island 

0High 
Tree/Shrub Taxa Kl Channelization 

0 Waterfalls 
0Nonnal PLATANUS OCCIDENTALll , (li)Full 0Partial) 

_Q_Riftle __Q_Run _1_Pool 0 Other: ACER NEGUNDO 

P-CHEM Instrument Used: Date Calibrated: 

Temp(°C) D.O. (mg/I) %Saturation pH(S.U.) Cond. Turb. 

Sample Collection Verification 

Algae Sample: 0 QualMHC 0 Other D Visual Assessment Lead Collector: 

Fish OBPEF 0 Seine 0 Other Time: BPEF Seine Lead Collector: 

Habitat D RBP 0 Substrate D Other: Lead Collector: 

Invertebntes D I m2 0 Qual D Other: Lead Collector: 

D 20 Jab (#Jabs: Cobble __ Snags __ Veg. Banks __ Sand __ Macrophytes __ Other__) 

Tissue: No. of Samples collected ___ Sp: Lead Collector: 

Water Chem 0 Acid/Alk 0 Bulk 0 Nutrients 0 Metals 0 Low Hg Lead Collector: 

0 Herbicides D Pesticides 0 Ortho P 0 Other: 

Duplicate Samples Taken: 

Substrate Characteriz.ation 

Substrate liJEst. OP.C. Rime_O_ % Run_O __ % Pool_jQQ._% 

Silt/Clay ( <0.06 mm) 

Sand (0.06 - 2 mm) 

Gravel (2-64 mm) 

Cobble (64 - 256 mm) 

Boulders (>256 mm) 

Bedrock 

NOTES/COMMENTS: 

50' REACH SITE NOT SAMPLED: 

Reach Total 

20 

15 

15 

35 

15 

0 

D Land owner denial 0 Dry DToo deep/Impounded 

D Site not found/Secluded Ounsafe 

D Other (indicate under comments) 
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Habitat 
Pan meter 

SCORE 

l.Epifaunal 
Snlistnte/ 
Available 
Cover 

Score 12 
l.Embeddedaess 

Score 11 
3.Velocity/ 
Depth Regime 

Score 17 
4. Sediment 
Deposidon 

Score 17 
5.Cbaaael 
Flow Status 

Score 20 
6.Cbannel 
Altendon 

Score 2 

Opdmal 

20 19 18 17 16 

Greater man 1v"l'o ot suosuate 
favorable for epifaunal 
colonization and fish cover; 
mix of snags, submerged logs, 
undercut biinks, cobbfe or 
other stable habitat and at 
stage to allow full colonization 
potential (i.e., logs/snags that 
are nl!1 new fall and ru!l 
trans1entl. 
Gravel, cobble, and boulder 
particles are 0-2S% 
surrounded by fine sediment. 
Layering of cobble provides 
diversity of niche space. 
All four velocity /depth 
regimes present (slow-deep, 
slow-shallow, fast-deep, fast­
shallow). (Sow is < 0.3 mis, 
deeD is> 0.S m) 

Little or no enlargement of 
islands or point bars and less 
than 5% (<20% for low­
gradient streams) of the 
bottom affected by sediment 
deposition. 

Water reaches base of both 
lower banks, and minimal 
amount of channel substrate is 
exposed. 

Channelization or dredging 
absent or minimal; stream 
with normal pattern. 

7.Frequeacy of uccurrence ~t nm~s re1ahve1y 
RiftleS frequent; ratio of distance 
(or bends) bt;tween riffles divided by 

width of the stream <7:1 
(generally 5 to 7); variety of 
habitat is key. In streams 
where riffles are continuous, 
placement of boulders or other 
large, natural obstruction is 

Score 3 imDOrtant. 

8.Bank 
Stability 

!:-JL~------­
RB 9 

9. Vegetadve 
Protedloa 

LB--~-------­
RB 6 

10. Riparian 
Vegetative 
Zone Width 

LB 3 -....................... ....... .. 
RB 3 

JO 9 

Banks stable; evidence of 
erosion or bank failure absent 
or minimal; little potential for 
future J>roblems. <S% of bank 
affectea. 

More than 90% of the stream 
bank surfaces and immediate 
riparian zone covered by 
native vegetation, including 
trees, understory shrubs, or 
nonwoody macrophytes; 
vege.tative disruption ~ouRh 
grazing or mowmg m1mmal or 
not evident; almost all plants 
allowed to grow naturally. 

Width of riparian zone >18 
meters; human activities (i.e., 
parking lots, roadbeds, clear­
cuts, lawns, or crops) have not 
impacted zone. 

Total Score 

' I 
11 I • 

RBP High Gradient Habitat 
Condition Category 

Suboptimal 

JS 14 13 12 11 

40· /U-/o rrux Of sum1e nao1tat; 
well-suited for full 
colonization potential; 
adequate habitat for 
maintenance of Jl!>PUlations; 
presence of additional 
substrate in the fonn of new 
fall, but not yet prepared for 
colonization (may rate at high 
end of scale). 

Gravel, cobble, and boulder 
particles are 2S-50% 
surrounded by fine sediment. 

Only 3 of the 4 regimes 
present (if fast-shallow is 
missing, score lower than if 
missing other regimes). 

Some new increase in bar 
formation, mostly from gravel, 
sand or fine sediment; 5-30% 
(20-SO% for low-gradient) of 
ihe bottom affected; slight 
deposition in pools. 

Marginal 

10 9 8 7 6 

20-40% mix of stable habitat; 
habitat availability less than 
desirable; substrate frequently 
disturbed or removed. 

Gravel, cobble, and boulder 
particles are SO-7 S% 
surrounded by fine sediment. 

On!Y 2 of the 4 habitat 
regimes present (if fast­
shallow or slow-shallow are 
missing, score low). 

Moderate deposition of new 
gravel, sand or fine sediment 
on old and new bars; 30-SO% 
(50-80% for low-gradient) of 
the bottom affected; sediment 
deposits at obstructions, 
constrictions, and bends; 
moderate deposition of pools 
grevalent. 

Poor 

s 4 3 2 I 0 

Less than 20% stable habitat; 
lack of habitat is obvious; 
substrate unstable or lacking. 

Gravel, cobble, and boulder 
particles are more than 75% 
surrounded by fine sediment. 

Dominated by I velocity/ 
depth regime (usually slow­
deep). 

Heavy deposits of fine 
material, increased bar 
development; more than SO% 
(80% for low-gradient) of the 
bottom changing freQuently; 
pools almost absent due to 
substantial sediment 
deposition. 

Water fills >75% of the Water fills 25-75% of the Very little water in channel 
available channel; or <25% of available channel, and/or riffle and mostly present as standing 
channel substrate is exposed. substrates are mostly exposed. pools. 

Some channelization present, 
usually in areas of bridge 
abutments; evidence of past 
channelization, i.e., dredging, 
(greater than past 20 yr.) may 
be present, but recent 
channelization is not present. 

Occurrence of riffles 
infrequent; distance between 
riffles divided by the width of 
the stream is between 7 to 15. 

8 7 6 

Moderately stable; infrequent, 
small areas of erosion mostly 
healed over. S-30% of bank in 
reach has areas of erosion. 

70-90% of the stream bank 
surfaces covered by native 
vegetation, but one class of 
plants is not well-represented; 
disruJJtion evident but not 
affecting full plant growth 
potential to any great extent; 
more than one-hBlf of the 
potential plant stubble height 
remaining. 

Width of riparian zone 12-18 
meters; human activities have 
impacted zone only 
minimally. 

NOTES/COMMENTS: 

50' REACH 

Channelization may be 
extensive; embankinents or 
shoring structures present on 
both banks; and 40 to 80% of 
stream reach channelized and 
disrupted. 

Occasional riffle or bend; 
bottom contours provide some 
habitat; distance between 
riffles divided by the width of 
the stream is between 15 to 
25. 

s 4 3 

Moderately unstable; 30-60% 
of bank in reach has areas of 
erosion; high erosion potential 
during floods. 

50-70% of the stream bank 
surfaces covered by 
vegetation; disrupbon 
obvious

1
· patches of bare soil 

or close y cropped vegetation 
common; less than one-half of 
the potential Jllant stubble 
height remaining. 

Width of riparian zone 6-12 
meters; human activities have 
impacted zone a great deal. 

Banks shored with gabion or 
cement; over 80% of the 
stream reach channelized and 
disrupted. lnstream habitat 
greatly altered or removed 
enhrely. 

Generally all flat water or 
shallow riffles; poor habitat; 
distance between riffles 
divided by the width of the 
stream is a ratio of>25. 

2 0 

Unstable; many eroded areas; 
"raw" areas frequent along 
straight sections and bends; 
obvious bank sloughing; 60-
100% of bank has erosional 
scars. 

Less than 50% of the stream 
bank surfaces covered by 
vegetation; disruption of 
stream bank vegetation is very 
high; vegetation has been 
removed to 5 centimeters or 
less in average stubble height. 

Width of riparian zone <6 
meters: littfe or no riparian 
vegetation due to human 
act1v1t1es. 
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Hi11;h Gradient Bioassessment Stream Visit Sheet 

STREAM NAME: SKY- LOCATION: BIGBONE, 

STATION#: NI COUNTY: BOON I PROGRAM: 
PROJECT: G141890.0 

INVESflGATORS: COK, 10/15/1 1-=-'-'-""~~~~------------tDATE: 

Verify Site LAT/LONG vs GPS DYES ONO ig:)N/A 

TIME 
(24br) 

Start: 1 :30 
Finish: 

Reach 
CANOPY COVER:: 

---...----'S""ta""ti"''o ... n--... __ ...----D--..owns"'"""'~tre""""'am=----.----U""1n"'s""tre~•m=-----t 0 Fully Exposed (0-25%) 
LAT 38.8849 - - IXI Partially Exposed (25-50%) 
1---+--1:-------+--------+---------i 0 Partially Shaded (50-75%) 

;84.73619 - - 0FullyShaded(75-100%) LONG 

STREAM 
TYPE: 

IKJ Perennial 
0Ephemeral 
0 Intermittent 

WEATHER Now Past 24 hours LOCAL WA TERSBED FEATUREES (Predominant Surrounding Land Usel: 
Has there been 0 O Heavy rain 0 Surface Mining 0 Construction 0 Forest 
a scouring rain D O Steady rain 
in the last 14 D ~ Intermittent showers 

0 Deep Mining 0 Commercial 0 Pasture/Grazing 

days? KJ QI Clear/sunny 
0 Oil Wells 0 Industrial 0 Silviculture 

0 Yesll No O O Cloudy 
0 Land Disposal 0 Row Crops 0 Urban Runoff7Storm Sewers 

INSfREAM FEATURES 
Stream Width 10 ft 
Maximum Depth -o16 ft 
Reach Length =:f[L m 

Riffle/Run/Pool Sequence 
(No. Sampled in Reach) 

LRiflle _ 1 _ Run _1 _Pool 

Iii Residential 

HYDRAULIC 
STRUCTURES 

0 Dams 
ig:) Bridge Abutments 
0 Island 
0 Waterfalls 
0 Other: 

STREAM FLOW 
0Dry 
0Pooled 
IXI Low 
0High 
0Normal 

P-CBEM Instrument Used: 

RIPARIAN VEGETATION 
Dominate Type: · 
Qg TreesO Herbaceous 
0 Grasses12!1 Shrubs 
Number of strata 2 Dom. 
Tree/Shrub Taxa --

SALIX NIGRA, 
PLAT ANUS 

Date Calibrated: 

CHANNEL 
ALTERATIONS 

0Dredging 
Kl Channelization 
<XlFull 0Partial) 

Temp(0C) ____ D.O. (mg/I) ____ %Saturation ____ pH(S.U.) ____ Cond. ____ Turb. ___ _ 

Sample Collection Verification 

Algae Sample: 0 Qua!MHC D Other 0 Visual Assessment Lead Collector: 

F11b OBPEF 0 Seine D Other Time: BPEF Seine Lead Collector: 

Habitat 0 RBP 0 Substrate 0 Other: Lead Collector: 

Invertebrates D lm2 0 Qual D Other: Lead Collector: 

D 20 Jab (#Jabs: Cobble __ Snags __ Veg. Banks _ _ Sand __ Macrophytes __ Other ___) 

Tissue: No. of Samples collected ___ Sp: 

Water Chem D Acid/Alk 0 Bulk 0 Nutrients 0 Metals D Low Hg 

0 Herbicides 0 Pesticides 0 Ortho P D Other: 

Duplicate Samples Taken: 

Substrate Characterization 

Substrate i)Est. OP.C. Rime-2Q__% Run_5 __ 0Ao 

Silt/Clay (<0.06 mm) 

Sand (0.06 - 2 mm) 

Gravel (2-64 mm) 

Cobble (64 - 256 mm) 

Boulders (>256 mm) 

Bedrock 

Lead Collector: 

Lead Collector: 

Pool~% 

NOTES/COMMENTS: 

50' REACH SITE NOT SAMPLED: 

Reach Total 

10 

5 

10 

75 

0 

0 

D Land owner denial 0 Dry DToo deep/Impounded 

D Site not found/Secluded Ounsafe 

0 Other (indicate' under comments) 
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Habitat 
Pan meter 

SCORE 

1.Epifaunal 
Sutistnte/ 
Available 
Cover 

Score 7 

l.Embeddedness 

Score 13 
3.Velocity/ 
Depth Regime 

Score 7 
4. Sediment 
Depositiou 

Score 
8 

5.Cbannel 
Flow Status 

Score 1 
6.Cbannel 
Altention 

Score 
4 

Optimal 

20 19 18 17 16 

Ureater lDllll 1u-10 ot substrate 
favorable for epifaunal 
colonization and fish cover; 
mix of snags, submerged logs, 
undercut banks, cobble or 
other stable habitat and at 
stage to allow full colonization 
potential (i.e., logs/snags that 
are Dl!l new fall and Jl21 
transient\ 
Gravel, cobble, and boulder 
particles are 0-25% 
surrounded by fine sediment. 
Layering of cobble provides 
diversity of niche space. 

An tour ve1oc1ty/aepth 
regimes present (slow-deep, 
slow-shallow, fast-deep, fast­
shallow). (Sow is< 0.3 mis, 
deep is> 0.5 m) 

Little or no enlargement of 
islands or point bars and less 
than 5% ( <20% for low­
gradient streams) of the 
bottom affected by sediment 
deposition. 

Water reaches base of both 
lower banks, and minimal 
amount of channel substrate is 
exposed. 

Channelization or dredging 
absent or minimal; stream 
with normal pattern. 

7.Frequency or uccurrence ~r nmes re1atJve1y 
Rimes frequent; ratio of.d!stance 
(or liends) between nffles d1v1ded by 

width of the stream <7: 1 
(generally 5 to 7); variety of 
habitat is key. In streams 
where riffles are continuous, 
placement of boulders or other 

4 large, natural obstruction is 
Score imoortant. . 

Left/Right Bank 

8.Bank 
Stability 

!-JL~-------­
RB 8 

9. Vegetative 
Protedion 

LB---~------­
RB 6 

1 O. Riparian 
Vegetative 
Zone Width 

LB 5 
RB 5 

10 9 

Banks stable; evidence of 
erosion or bank failure absent 
or minimal; little potential for 
future problems. <5% of bank 
affectcii. 

More than 90% of the stream 
bank surfaces and immediate 
riparian zone covered by 
native vegetation, incluaing 
trees, understory shrubs, or 
nonwoody macrophytes; 
vege.tative disruption !ft!uul!h 
grazmg or mowmg mm1mal or 
not ev1aent; almost all plants 
allowed to grow naturally. 

Width of riparian zone >18 
meters; human activities (i.e., 
parking lots, roadbeds clear­
cuts, lawns, or crops) have not 
impacted zone. 

Total Score 

RBP High Gradient Habitat 
Condition Category 

Suboptimal 

15 14 13 12 11 

'tU-/U7 o nux ol stable nao1tat; 
well-suited for full 
colonization potential; 
adequate habitat for 
maintenance of ~pulations; 
presence of additional 
substrate in the form of new 
fall, but not yet prepared for 
colonization (may rate at high 
end of scale). 

Gravel, cobble, and boulder 
particles are 25-50% 
surrounded by fine sediment. 

Only 3 of the 4 regimes 
present (iffast-shallow is 
missing, score lower than if 
missing other regimes). 

Some new increase in bar 
formation, mostly from gravel, 
sand or fine sediment; 5-30% 
(20-50% for low-gradient) of 
the bottom affected; slight 
deposition in pools. 

Marginal 

10 9 8 7 6 

20-40% mix of stable habitat; 
habitat availability less than 
desirable; substrate frequently 
disturbed or removed. 

Gravel, cobble, and boulder 
particles are 50-75% 
surrounded by fine sediment. 

Only 2 of the 4 habitat 
regimes present (if fast­
shallow or slow-shallow are 
missing, score low). 

Moderate deposition of new 
gravel, sand or fine sediment 
on old and new bars; 30-50% 
( 50-80% for low-gradient) of 
the bottom affected; sediment 
deposits at obstructJons, 
constrictions, and bends; 
moderate deposition of pools 
prevalent. 

Poor 

5 4 3 2 1 0 

Less than 20% stable habitat; 
lack of habitat is obvious; 
substrate unstable or lacking. 

Gravel, cobble, and boulder 
particles are more than 75% 
surrounded by fine sediment. 

Dominated by I velocity I 
depth regime (usually slow­
deep ). 

Heavy deposits of fine 
material, mcreased bar 
development; more than 50% 
(80% for low-gradient) of the 
bottom changing frequently; 
pools almost absent due to 
substantial sediment 
deposition. 

Water fills >75% of the Water fills 25-75% of the Very little water in channel 
available channel; or <25% of available channel, and/or riffle and mostly present as standing 
channel sub~te is exposed. substrates are mostly exposed. pools. 

Some channelization present, 
usually in areas of bridge 
abutments; evidence of past 
channelization, i.e., dredging, 
(greater than past 20 yr.) may 
be present; but recent 
channelization is not present. 

Occurrence of riffles 
infrequent; distance between 
riffles divided by the width of 
the stream is between 7 to I 5. 

8 7 6 

Moderately stable; infrequent, 
small areas of erosion mostly 
healed over. 5-30% of bank in 
reach has areas of erosion. 

70-90% of the stream bank 
surfaces covered by native 
vegetation, but one class of 
plants is not well-represented; 
aisruption evident but not 
affecting full plant growth 
potential to any great extent; 
more than one-hillf of the 
potential plant stubble height 
remaining. 

Width of riparian zone 12-18 
meters; human activities have 
impacted zone only 
minimally. 

NOTES/COMMENTS: 

50' REACH 

Channelization may be 
extensive; embankinents or 
shoring structureso"resent on 
both banks; and 4 to 80% of 
stream reach channelized and 
disrupted. 

Occasional riffle or bend; 
bottom contours provide some 
habitat; distance between 
riffles divided by the width of 
the stream is between I 5 to 
25. 

5 4 3 

Moderately unstable; 30-60% 
of bank in reach has areas of 
erosion; high erosion potential 
during floods. 

50-70% of the stream bank 
surfaces covered by 
vegetation; disruphon 
obvious!· patches of bare soil 
or close y cropped vegetation 
common; less than one-half of 
the potential plant stubble 
height remaining. 

Width of riparian zone 6-12 
meters; human activities have 
impacted zone a great deal. 

Banks shored with B!lbion or 
cement; over 80% of the 
stream reach channelized and 
disrupted. Instream habitat 
l!Rl!ltly altered or removed 
entJrely. 

Generally all flat water or 
shallow riffles; poor habitat; 
distance between riffles 
divided by the width of the 
stream is a ratio of >25. 

2 0 

Unstable; many eroded areas; 
"raw" areas frequent along 
straight sections and bends; 
obvious bank sloughing; 60-
100% of bank has erosional 
scars. 

Less than 50% of the stream 
bank surfaces covered by 
vegetation; disruption of 
stream bank vegetation is very 
high; vegetation has been 
removed to 5 centimeters or 
less in average stubble height. 

Width of riparian zone <6 
meters: little or no riparian 
vege~.tion due to human 
acnv1tJes. 
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